The present study compares the anthropometry and somatotyping of 13 healthy female wrestlers (age range 15-26 years) and 30 hapkidoin (age range 20-44 years) of various performance categories.
INTRODUCTION
Hapkido is a Korean martial art. It is a form of self-defence that employs joint locks, grappling and throwing techniques as well as kicks, punches, and other striking attacks. It contains both long-and close-range fighting techniques, utilizing jumping kicks and percussive hand strikes at longer ranges as well as pressure point strikes, joint locks, or throws at closer fighting distances. Wrestling is a combat sport involving grappling type techniques such as clinch fighting, throws and takedowns, joint locks, pins and other grappling holds.
PARTICIPANTS AND METHODS
The present study compares the anthropometry and somatotyping of 13 healthy female wrestlers (age range 15-26 years) and 30 hapkidoin (age range 20-44 years) of various performance categories.
Each proband participated voluntarily and the data were used anonymously. Anthropometric data and computed constitutional and somatotypical parameters in this work correspond to international standards (Conrad 1963 , Heath & Carter, 1967 , 1990 , Knußmann 1996 , Martin & Knußmann 1988 , Raschka 2006 , Tittel & Wutscherk 1972 . The analysis of differences was tested by ANOVA.
RESULTS
The distribution of constitutional types after Conrad (1963) and the somatotypes after Parnell (1954) and Heath & Carter (1967) The sports anthropometric parameters of female wrestlers and hapkidoin of different performance levels are listed in Table 1 , the sports anthropometric parameters of female wrestlers differentiated according to weight classes are listed in Table 2 . A number of circumferences of the wrestlers have higher values than those of the hapkidoin. The wrestlers of the higher weight classes have significantly higher values for most circumferences and skinfolds.
The Quetelet index of the wrestlers is 3.76 g/cm on average, of the Hapkidoin 3.59 (higher performance class) and 3.67 g/cm (lower performance class). Here, the average value of the lightest weight category of the wrestlers (3 g/cm) is even below the normal range, of the heaviest weight class it is above the normal range.
The BMI of all examined athletes is in the normal range of the classification according to Biesalski et al. (2015) .
In the constitution typology after Conrad (1963) , the wrestlers appear to be leptomorph-metro-plastical, the hapkidoin appear to be leptomorph-hypoplastical.
In the Cartesian coordinate system after Knußmann, the representatives of both martial arts disciplines are macrosom and superleptomorph, i.e. muscular, tall and slender.
With increasing body mass of the wrestlers, the trend changed from superleptomorph to subleptomorph.
After Parnell (1954) , the average somatotype of the wrestlers is 6 -3 -3, of the hapkidoin 5 -2 -4. Thus, the Hapkidoin represent a less obese body shape. In the somatochart after Heath & Carter (1967) , the average type of the Hapkidoin is 7 -2 -2, of the wrestlers 6 -1 -2. These somatotypes are much stouter and less muscular than the somatotypes in the study of Gualdi-Russo et al. (1993) , who found an average value of 3.6 -3.7 -2.8 of different martial arts disciplines (whu shu, kung fu, karate and judo).
From this observation we can infer a considerable development potential of the examined sportswomen in our study.
